Introduction
In 1987 the Sir Robert Menzies National Foundation responded positively to a re quest from Sir George Bedbrook, the Direc tor of the Spinal Injuries Unit, Royal Perth Rehabilitation Hospital, to sponsor a scien tific meeting to review ways and means of reducing in Australia the incidence of spinal cord injury, the most debilitating of all forms of injury. Participants included the directors of most spinal cord injury units, senior government officers and leading academics working in the field. They con cluded that spinal injury is a harsh, persist ent and multisystem disability involving not only mobility but special systems of bladder, bowel and sexual function. There was a further consensus that 'with cure still de cades away and even then costly, prevention is essential both in terms of human suffering and in economic advantage'. However, such evidence as was available seemed to suggest that the incidence of spinal injury in Australia was not decreasing over time. This was particularly disappoint ing when viewed in the light of the major reduction in road trauma in Australia in recent years. In 1970, the number of Austra lians killed in road traffic accidents was 3,798 at a rate of 30. 4 per 100,000 popula tion. In 1987, the equivalent data were 2,772 deaths at a rate of 15.3.3 Sadly, this 50% improvement seems not to be reflected in a lower incidence of spinal cord injury. In-deed, and despite the early promise of the effectiveness of seat belt legislation in redu cing the incidence of spinal cord injury, 4 the converse seems true. Some early reports estimated the incidence of spinal cord injury in Australia to be slightly below 20 per million population. 5.6 In a later report, Burke7 estimated a somewhat higher rate of 23. 0, whilst in 1987 the estimate was for an incidence rate of 27. 6. 8 No explanation for this trend was offered to the meeting, but the need for further research was stressed.
It was realised by the present author that some data which could throw light on this subject already existed. The police traffic accident reports on those accidents which resulted in spinal injury had been prepared at the time of each accident and examina tion of those records would identify the type of crash which caused spinal injury as well as providing some additional information. This produced the third problem. In 7
cases, there had been multiple occupants of a car from the same family and with the same surname. In those cases, the de-identi fication process made it impossible to distin guish which car occupant had suffered spinal injury. These cases were removed, leaving a total of 67 cases. This study is based on the police accident reports of those 67 cases which were used to tabulate information about the type of road user, the age and sex of the person injured, the day and month of the accident, and, most importantly, about the type of crash.
Results

Type of road user
Of the 67 cases, 4 related to pedestrians, 3 male and one female, with ages ranging from 10 to 75. A fifth case related to a 30 year old male bicyclist. As the purpose of this paper was to review the relationship between motor vehicle crashes and spinal cord injury, these cases are not considered further and the analysis is confined to the remaining 62 cases. Of these, 18 were motorcyclists, 32 were motor vehicle drivers and 12 motor vehicle passengers. Details are given in Table I .
Day and month
Injuries by day of week are shown in Figure   1 and injuries by month of year in Figure 2 . For motor vehicle occupants, Table II shows that, of the total of 44 crashes, no less than 38 occurred as a consequence of Figure 1 Injuries by day of week Table III . Table III shows that, on the evidence of this survey, the likelihood of an injured person receiving a spinal injury is highest for 
motor cyclists. However, since this series is incomplete, these ratios are indicative rather than definitive.
Discussion Caveat
There is one necessary caveat to begin this discussion. This project was conducted on a person-to-person request basis since it re ceived no financial support from any source and there is an obvious penalty. The series is incomplete. Only 67 of the 93 cases identi fied by the spinal injury units were trace able. In the opinion of this author, the major consequence is that, for the methodo logical reasons stated above, the number of motor vehicle passengers is understated, but there seems no reason to suggest that the other data are skewed in any particular direction. Accordingly, and until a more comprehensive study is completed, it is here thought that this report may serve as a pilot study. This caveat reinforces in the strongest This heavy emphasis on youthful motor cyclists, taken with the probable higher risk of spinal injury implied by the data of Table   III , suggests the need for a research project to identify the reasons. For example, it has often been suggested on empirical grounds that young persons should not be permitted to ride the more powerful motorcycles until they have completed a probationary learn ing period on a low-powered cycle. Unfor tunately, the de-identified police accident reports examined in this study often did not include the motorcycle's rating and there are no data to support or refute that suggestion. This would however be a rela tively simple and highly appropriate project for an Australian Spinal Injuries Registry.
Type of road user
Day and month
It is interesting to compare the data of Figures 1 and 2 with the general pattern of road trauma in Australia. Figure 1 demon strates an over-representation in the week end leisure period which is similar to the road trauma position generally but the extent of the over-involvement deserves comment. Although there are elevated levels of road trauma on Friday, Saturday and Sunday, this weekend bias in the spinal cord injuries data is very considerably higher.
On the other hand, the data of Figure 2 show a distribution that differs markedly from the wider road trauma position. The feature of note in Figure 2 is the high over-representation of spinal cord injuries in Motor vehicle crashes and spinal injury 547 the holiday period between November and February not replicated in the overall road trauma position. 3 These comments should be treated with caution since the number of cases is small. However, the indications from the data of Figures 1 and 2 seem to support the view that road trauma, and road trauma resulting in spinal cord injury, is -at least in Australia -a disease of leisure.ll This suggests the need for a better knowledge of the lifestyle issues that result in elevated levels of this the most serious of all forms of injury.
Type of crash
The most important finding of this study is the fact that the vast majority of spinal injuries to motor vehicle occupants arise as a consequence of motor vehicle rollovers. The frequency of vehicle rollovers found in this study is higher than that of the earlier study by Toscano12 who visited 40 accident sites in the State of Victoria, and reported that the victim's car hit another vehicle in 13 cases; hit a tree or other fixed object in 13 others; and rolled over in the final 14. At first glance, it is hard to reconcile this distribu tion with the one reported here until it is realised that the categories are not mutually exclusive. A vehicle rollover may com mence or culminate in a collision with another vehicle or with a fixed object. Inspection of Table II of this study shows that 13 cases were coded to categories 171 or 173, ie they 'rolled over and hit a fixed object'.
There is one other possible factor. In the experience of this author, ambulance staff and medical teams tend to record the end point of a collision (eg collision with tree) since this is the perfectly proper starting point for their medical management. By contrast, police investigators tend to trace events from the moment the vehicle left the highway (or even earlier) since this is the appropriate starting point for their accident report. It is therefore to be expected that similar incidents may well be dissimilarly coded in the 2 sets of records. Against this background, the findings of this study and those of the Toscano survey seem more comparable. More importantly, both indi cate a previously unrecognised high involve ment of vehicle rollovers.
This was not an expected finding since vehicle rollovers are relatively infrequent, occurring in only a small percentage of crashes. It was perhaps for this reason that Mackay13 concluded' ... providing an occu pant is not ejected and the car does not strike any rigid objects, then rollovers are one of the least injurious of crash types'.
This conclusion is presumably based on his surveys of crashes in what is essentially an urban area, in which the infrequent spinal injury case is incorporated within the gen eral hospital system. By contrast, 
Location of injury
The data of Figure 2 show a clear bias towards non metropolitan crashes. This suggests that speed (and perhaps road sur face) may be significant contributors to the higher incidence of spinal cord injuries in rural crashes. This in turn seems to have strong implications for the structural integ rity of vehicles in high speed rural crashes. It is therefore suggested that the impor tant role of vehicle rollovers in the causation of spinal cord -especially in country areasbe recognised.
The mechanism of injury
Like most exploratory investigations, this study seems to have raised a number of questions that it cannot answer. The most important concerns the mechanism of injury in vehicle rollovers. Mackay (private com munication) has suggested that this 'is al most always the result of a head contact with the roof . . . during the rollover when the roof panel is loading the ground and the head is thus constrained so that the inertial mass of the chest, abdomen and pelvis applies a compression load to the neck. Current lap/shoulder belts do not necessar ily modify that injury mechanism to any great extent'. Toscano12 took a slightly different view,
suggesting that the injury mechanisms should be considered in 2 categories: those wearing seat belts and those not wearing seat belts. In the former category he sug gested that the mechanisms were seat belt failures (with an astonishingly large total of 7 cases); and roof or roof pillar collapse, citing 9 cases in these categories; together with a 'small number' of cases from steering wheel or steering column dislodgement.
In the second category, he offers the view that 'persons who do not wear seat belts are prone to develop spinal injuries' and sug gests that '13 of the patients not wearing seat belts would most likely not have sus tained spinal cord injury had they worn their seat belts'.
Unfortunately, the seat belt wearing status of the injured person was not deter mined in many of the reports examined here so that this study can make only one contribution to that debate. This is to state that the wearing of seat belts does not provide adequate protection against the risk of spinal injury since 23 of the 38 injured vehicle occupants were wearing seat belts. Additional information seems desirable. Toscano puts it thus:-'Motor vehicle fatality and morbidity due to spinal cord injury will not be reduced unless further research is conducted to define factors in motor vehicle design which contribute to spinal cord in jury'.
An Australian Registry of Spinal Cord Injury
This is perhaps the place to stress the unique potential for an Australian contribution to the prevention of spinal injuries. There are 2 quite separate advantages. First, every case of spinal cord injury in Australia (or almost every case) is admitted to a specialised spinal injuries unit and not to a general hospital. This gives Australia the capability to produce a comprehensive and definitive data set on the incidence and trends of causal factors that result in spinal injury. This could be developed from a National Registry of Spinal Cord Injury with input from each of the specialised units. Such a registry, based on the case histories of patients admitted to the units, would auto matically meet the criteria of accuracy, currency, relevance and accessibility pre scribed almost 20 years ago by Lane. IS The content of the records could also be tailored to meet the particular research need, whether the theme be falls on the one hand or traffic injuries on the other. This enorm ous potential for injury prevention work is the reason why the creation of such a national Registry was the major recommen dation from the Menzies Foundation work shops in Perth. 17
The present paper was, to some extent, fortuitous. The Menzies Workshop showed that about half of all spinal cord injuries arose as a consequence of road crashes. The author, because of his earlier work in road trauma, realised that existing police reports could throw new light on the types of crash which result in spinal cord injuries. An examination of these data was carried out partly because of the potential value of the study but largely to illustrate the type of benefit that could be expected to arise from detailed examination of the data contained in a National Registry of Spinal Cord injuries.
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There is a further advantage in a National Registry. The Australian federal system of government leaves scope for legislative and other innovations in the road safety field to be introduced at State level whilst road traffic injury data are also likely to continue to be assembled at State level. This scenario permits innovations by one State to be evaluated using data from another (non participating) State as a control. With this inbuilt advantage, admirably exploited by many workers who evaluated the effective ness of Australia's pioneering seat belt legislation (see for example Foldvary and Lane) 16 Australia could be well placed to make a significant and continuing contribu tion to the important problem of reducing spinal cord injuries.
